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* * 

. P (3HB) tm-t) X'h'O. 1 9 2 5mc^<i^7:^ ■ ^ ;tf 7^ U !>A (B a c 
illus megater.ium) Xm^\Z.mM.^tltz.. P (3 HB) ti^pj 

i/y -vy^^f^S/^ UT?£e ^iXT^/c. Ui^L. P (3 HB) f4|!&Hltt:a5 

<t#BgBg5 7 -1 5 0 3 9 3 ^<i2i^fc J;t;«#r?SBg 5 9-220192 
^<^m^J:tlC3-}t h^ti^iriymm OHB) t 3-t Kcz^rix^:^^ (3HV) 
ti}^btl:^^m'a-i^ (3HB-CO-3HV) t^T) (D^'j^:^mtm 

i^^i^TV^5„ :l<DP (3HB-CO-3HV) itP (3HB) iZtt-<^ t^W: 

(3HB-CO-3HV) fi3HV^/i-5^^%iaJ5n$ii:Tt,, 
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otecnol. 49, 333 (1998))o:t;t. X^M^(D^'^->^^!\iS^ 
^^^LfcP (3HB — CO— 3HH) <Dg;iiit;^&^iH;^^nTV^^ (WO 0 
0/4 3 5-2 5) . L;i^U «3tfe{- i 5^m*ttlB^$ tuTV^;^j:V\ 
^TKiJ-r— P (3HB-CO-3HH) 3 HH^/U^^-^^^x.^ ;i t T?. ^ 

«t ^ Xfri^tlTz. (Microbiology, vol. 142, ppllS 
9- 1 1 8 0 ( 1 9 9 6) ) . S'C&oi^-s'Jt' p^-r-k;:^ • ±yuifi^^ 

(Saccha romyce s cerev.i s i a e) h =-T • 

— UTi^^-rS^ tfCioXP (3 HE) (4< !) ■x'— 0 

. 5%) ^?*^LTV^So b;5>L. *^S^5-e^^$tl.5>4f y (±5i!< TJI&VN'fe- 
K^^-rSP (3 HE) X-S3ofc. 

20 ngle Cell Proteint UTiSg y /U-=r/W-?7 :7 ^- ^-^Ir^ 

t^Xtfc. -Sfcx J}<y — COluigifeKT&S a c e t y 1 - C o A^Sr^^J; < rfc 

25 J:!3flBmfc-r-5:i<l: fSIIg-C*)5. -^rr-C'. ^ttfci^tt^^ti-'S P (3HB- 
c 0-3HH) <Sr^«^;^v^-C:tM-r^;^fe;a5:^^^>bh,xv^7t„ 
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5 mm. mi^0i2 (a 
5 ^Tr^-rm^m-^h^ 



!l2 (b 



m 2 li. 



13 4 ft, mi&m2 (a 



5«;. ^JS^!|2 (a 



15 me (±^ 



l|2 (b 



a 7 ft, iii?fe^2 (b 



8 it. mi^m2 (b 



20 '^^laX-foS 



a 9 lis mmm2 (b 



^3:joV^T'<^5^^ — i LTffi>^U7t7°7^5 KpUTAl 



iz$=\i^xm^\^tzzfy:^^ FpSUT-pha J 



{C*3V^-C^^Lfc7'7;^ 5 Kp SUT- PHA 1 S::^ 



{Ci3V^X^^Lit37°7>^ 5: Kp SUT - PHA 2 



lc*3VNT#|^bfc7°7:^ ^ KpUAL 1 Sr^i-m^ia-e 



^;l*5V^T«^ l.tcy'yp^ 5 KpUAL-ORF 2 ^Tj^-f 



{;li5V^T^^Lfc>^7:5^ $ KpUAL — ORF 3 Sr^^i" 



^:lioV^T^|gUfc7'7^ 5: KpUTA— ORF"2 3 =Sr^ 



25 1 1 



ij2 (b) 7^7^ 5: K©^^;b-?£$r?i^L/c-7'^;^ 5; K»^12IXfo 



1 2f±. ^lig^j3'(:iioV^X^3t^ti.ifcxKi;aij^7"/l.$:d(--^f^ y-;if>J.^ n 



a 1 3 fi, ^ife^il3 ^cid^,^xi^^t^t^fc7i^•l;cc;^■7^/^<75NMR3^^(Dg^-1'— V 
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(Gui 1 1 iermonde] laM) , ^^>'± — T ^ (Hans 

eni asporaJl) , -'^Vir^^ 7^ (HansenulaJS) , >'N-t;tf 17^ 
TM (Hasegawaea^) , — (Ho 1 termann 

i a^) , ^J/W^r;^;^?;^^ (H o r m o a s c u s J^) , /-^^ 7 :th'^T^ ( 
5 HyphopichiaM) . -fi^S/ h^^'^TP (Issatchenkia 
M) , ^ o^^v^ (KloeckeraM) , ^ nai^r^;^^^]! (K 1 o e 
ckerasporaj^) , ^ A^^ -<n-=7'-t'-fe-;^P (Kluyv.eromyce 
s g) . =3^ KTJg (K o n d o a-S) , ^ ^-f v^ZJl (Kuraishiaj^ 
) , (Ku r t zma n omy c e s Jg) , n>f nj^^Tjfij 

10 T^-f !i7 AjS (Leucosporidiu m^) , U :?K-v-f ir jl (L i p o m 
y c e s , c^-x'-f'tp^^ (Lodderomyces^) , ^y-^i^T 

' ^ .(Ma 1 a s s ez i aJU) , jjf hv'3.=^=tI>-fT^ (Me ts chn i ko 
w i a M) , A 7^7;! .{Mr a k i ^ . ^ ^ yif-T-^JR (My x o z y 
maS) . -t Ky — TJ^ (N a d s o n i a Jg) , -^J^-T I73iTj^ (N a k a z 

15 aw a e a jp) , h^^Jj^^M ( Nema'tospora^) , :i-:ff^^T 

H (OgataeaM) , •;^^;^#y T^-f AJl (O o s p o r i d i umM). 
, ✓■^f^y (P.a ch y s o 1 e njg) , 37 r -f- n ^ tK- ^ M (P h a c h y 

t i chosporaM)-. 7 T ^ T m (P h a f f i a j^) . H'^Tm (P 
i c h i a ., n K::^:^^ y'-i ^ J^W, (Rhodosporidiu mJS) , 

20 n K f/W'^^ (RhodotorulaM), i^ n -fe x (S a c c h 
aromyces^) , •jf5/;^7P-^-^ = — ■x;^JR (Saccharomycod 
e s M) , 1^y^P-s'-(' zizfiy:^^, (Saccharomyc'ops is^) 
. , H^-Y h^7M(SaitoellaJg). f-;i7 ^^^-TJl (Sakaguch i 
aM) , 1^^?^y (Saturnospor aJS) , iy^-f^?:^ hJ^Jf? 

25 y (Schizoblastosporion^) , Vyf-yj^P -r-<-fe 

(Schizosaccharomycesjg) , V —iir-^^ -^^Wi ( 

Schwann iomycesM) , :^^.y ^ ^ iti^v 7^W>i (S p o r i d i o 
bolus^) , ;^^p;4fp-7-i'ir^^ (SporobolomycesM) . 
^/i^Dv-^^-r .5;T^ (SporopachydermiaM) , T J T 



wo 01/88144 



PCT/JP0i;04158 



CH, 
I 

HO-CH-C-C-OH (2) 

H2 O 



HO— CH-C-C-OH (3) 

H2 O 



0- 1 0 8 6 8 2-^{i^m^s&m^tix\f^^n^v =^^Tj\^^^mm^B'^^m^^^ 

fctx.rfs ^^'fl:sa^<D'l3rBli*^cO^/-f ^'VC o AiSr^y -efc5 (R) -3- 
fc K'd^v'Tv'/vc o A{z:^^-r^ (R) #:1#m6*J^y-i'yVC o At K^.tJ^-- ^ 
Jftfe^ (T. Fukui, et al F EMS Microbiology L 
etters, vol. 170, 69 — 75 (1999) )-^^ T±T/^C 

Peoples OP, et al J. Biol. Chem. 264 (26) 
15298-15303 (1989) ) t^t^mif ^tl^ a 

m 

4 • i/]) 1/ Ky-feT (Candida cylindracea) (Y. 
Kawaguchi et al, Nature 341 164 — 166 (1. 
9 8 9)) -^^^^/-r-f y ' -^JV h— 1^ (H. Sugiyama et al. 
Yeast 11 43-52 (1995)) -Cfiit-feBf "i-C T G n-Tv^V 
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(4) lc^$ix5o J: i9ie^* UV^^#^c::}oV^x^i. ±ia^ (2) T'^^ttS 
3 - t K a ix^^ J- (3) T-?r:$tb2> S - fc Ko^iX'^^i^- v^i: 1:^ 
M-^LT/i^^S-^^ y ^^-ryuP (3HB— co-3HH) "Cfe >9 , TIB— 
^ (5) fc?3^$tv5. 
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#-^9 i:ia?IJ#^l 0^^^^/^T. ^tU-etu5' 5i^ig/SSXba 1,3- ^feiigjeiSN 

de I(DALK3Xi:5' ^jfgjJS S a c I I, 3 ' ^^d^N d e I CD A L K 3 

s ^jfpm^^^ t A5T-# <So p h a c nmm^^ i ^^^mj^ UTiajds:-^ i i 
^1 0 0 b p (om}t^i^mir^ ti^x't z.r(^\zny) <dp s t i— b am 

H Iltl 7 0 0 b p Sr^-a-Lr. 5 ; ^S^iSN d e K 3'*^dSBamHI 
T'fcS^^ft<^p h a C^f^Mi--5i P h a J {±Sa?tl#-§- 2 ;|r^ 

5t^ig}4SKp n IT-fe-Sp h a J ^f^Mi" 5 ^ i: 5, r^' — lC{±^^ J^" 

^KpSUTS (El 1 . gB^J#-§- 1 9 ) t p SUT5(7)Nd e I 1^-1' h^SaM 
1l-§-2 OcoU — DNA^^V^X, X b a I Md^M Ufc'<^ — p S 

UT 6 t ^-te^i-^:: tas-etSo p SUT 6 (r>-^j\^j-^ rr— ^iv^ih-f 

SacII^ Kpnli^-f h {CALK 3 S p h a J i: Sr^-g^ T'y;^ ^ K 

pSUT-phaj (1^3) ^^^-f-s:: i:;Os-c#s„ tSJctzip s ut 5 co^/p 

h©Xb a I , B a mH I-y--rMCALK3X,i:phaC 

^^^-a-L. rT'^^?: Kp SUT-PHA r (^4) t;55-C#.-5. 

$&{Cv7'7.:^>: KpSUT-ph.aJd>bSac I liiXba I t^^V^T. 
ALK3Si:phaJ t Tgial-^ 5 - ? ^ - i: ^— D ffl 7"^ 
Kp SUT-PHA1(^S a c I I, X b a I h tC^-a^ LfcT'^ ^ 
KpSUT-PHA2 (05) <?3-aiSom^;t>^7'^^ ^ r 
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ftia^ii#^ 1 5 t^bmn^^ 1 8 (3:^i-o P C R(D0kiW ( a ) X'±m l^tz^i^ 

♦ 

V^Ts 5 ' ^i^f>^S all, 3 ' ^^t^N d e I <DALK 1 p ^f^MfS ^1 i jjS 

1 8 5:^VN-r. 5 ' 5|cJ^;65H i n d I I I , 3 ' ^m^K c o RVODALK 1 t • 
<lrf^^1-5r t>6S-Ct 5. — iciflp UTU 1 i^-^ VT^-f y • -x'/u i^ 

OA del at-e^ (Saj'J#-i- 21, GenBank D00855) (S. Ka 
wai, et al, Agric. Biol. Chem. , vol. 55, 
10 5 9- 6 5 (1 9 9 1) ) <|r;fflV^X. -T"-;^7-ite^-^U r a S d^bAd e 1 
^ML^c-^ii^^-pUTA 1 (0 2) iSr^^i-5::izJST'#S, pUCNT (W 
O9 4/0 3 6 1 3tC|a^) (^P V u I I , Nd e I hf^lALKl p 5r;1$-a- 
U *fcpUCNT<7)H indlll, SspIlJ--r MCALKl t ^^^^VX 

pUAn (me) ^mm-i-!S>:Lt7i^x^^a »:l-p ual i odn d e k Ps 

15 t I btCORF 2 ^^-^L, V^:^ ^ KpUAL-ORF 2 (^7)^«^ 

LKltONdel, Hindi I lif-ThfCORFS ^*^-g-L. ^btCALK 
1 P ^^^i-2>^i:T'> PUAL-ORF3 (08) ^M^-fS ;i i: d^T-^ ^. 

K.pUAL-ORF 2;{|^^E c oT 2 2 I $:^V^T, ORF 

pUTAl(^)P s t I if-f hldJ^-^L. pUTA-ORF 2 5:^^1- 

pUAL-ORF3;5^bSa 1 I ^M^^XORF 3 i t> tC±$£{^S3 
^■^u^^^^^ nFiifttClfe^:^'— 5:^-i^-^-^iC^»?mL, pUTA-OR 
•25 F 2(^S a- 1 I bfc:7°7 ;^ $ KpUTA-ORF 2 3 (0 9) tr^ 
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ft 

titi^m i: < g-fb-C^ /.^v%^#T-«:. y ^■«— ^^^;&n-r-5 i i: ic: J; o T 

"^^mt UT«, .«?!lx{iT>'^=:T, m.^Tl^^=^pJ^, iS^T>'^=»>-A. 
y :/^T>^=!>A^(^)T>'^=l>AJ^(^fl{L, ^^o:::^;^ 

btL^o mmm.mt\^x\-t, •gsj^^y >^B-;&y y^'^ig- 

^<7?fi!li0^a^^M<i: UTfiT^y^^, -e^Jxtf^y T^-v^ -fey:/ 
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(R) -3-t Kn=3F-i>'Tt^/VC oAfcSE^-rS (R) Pfi}^^^^ ^ ^ /UQ o A 
MYy^ — fe' (T. Fukui,. et al FEMS Microbiolo 
gy Letters. vol. 170, 69 — 75 (1999) ) COT 5; 

/c„ h'XD^MM^nK 1 a u s W o I f ¥<^N onconvention 
al Yeast in Biotechnology (Springer Uif& 

m 

G. TGG^S{|!9 ^Xfc. 7 j.=:yUT 7 = ^'Trtt. T T T T T C Sr^Slcitil 9 
^.Tfco T^o^-^;;^ ■ dr-^t*aiDNAgB?l|{e:*JJt5CTC^T 

TA, CTG^TTGlC^tL^'tL^^U. T T A i: T T G fi^O^ V^fc„ 
y ixi^-efi^ T^^ci^:^;;;. . =^-v t'^DNAgB^lJiCiiltSATCSrATT, 
ATASrATClC^jL^tL^^^U, ATTfi^<D^^;^V^fc, ^^yVT^fi, T^' 
D^-f^ • ^-^l^^DNAia^Jl^ljoH^GTG^^GTT, G T A $r G TTtC-eiX 
-etb^^L. GTC GTTf•±■e<D^*^V^fc„ -fe y ^^TM±. T^P^-t":^-^ 

m 

•Y t^3iDNA@a?IJ^Cjott5AGC<^TCT> TCASrTCT^ TCG^TCTlC 

iB?iJ(C:}oft5 AC C i^ACT, AGG^ACC. A C A A C C 

^JlC*5tt5GCC^GCT, GCG^^GCC, G C A <^ G C T l^-tix-t'tb^^ t 
. GCTIi-?:(Z)*^^V^fc„ 9^nJ-^>X*tt, 7 p • ^ t'^tDNAlB^iJ 
lC*ilj-^)5"c2 K^-tCJt UT, tat; TAC^3^fcf!l^)^T/c, m^=^ 

KVfi, TAA^r^V^fc. t ^^^v^VT-fl. T^C3^:^J^ • dj^i' fjcDNAifi^iJ 
JJljoftS t ;^5^i^>=i K^'IC^UT, CAT, C A C ^icf i| ^ T fc, 
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fCo :Ltl\cmy)(DP s t I— B amHimyrmi 7 0 0 b p^^-a-LT> 5' 
^^ti^N d e I ^ 3 * ^^StJ^B a mH I -Cfc-5^:^SOp h a C^f^^LfCo 

5 ' Mi^t^N del, 3 ' T^w^iSKp n I "CfeS p h a J ^f^^Lfc„ 
5" '<i5'^J'-(C«:7"7^ 5 Kp SUT 5 (m 1. la^iJIt-i-l 9) tpSUTScO 
N.d e I f--f h^gaa?'J#-§-2 0(^i; — DNA^^V\r. Xb a hie 
^'S.\^rc^:i^ ^ — p SUT 6 t^^m Lfc. p S U T 6 <5D^/U5"^ 
i^-Yff^SacII, KpnIf-l'bi::ALK3Si:phaJi t^jg-a-b. 
7^7^ 5: Kp SUT- p h a J (0 3) ^#|^Lfc„ ^iclilp SUT StO-x'/U^^ 
10 ^ ti^-iy^-i^^ }.(oxh a I , B amH I if-f MCALK3 Xi p h a C t 

» 

il:*g^L. IT-^^^ Kp SUT-PHA 1 (^4) t>55X'#-5o 

^btCT'^:^?: KpSUT-pha Jt^ibS a. c I ItXba I 
ALKSSipha J ^ T^SlClfc 5 tJ' - 5: ^-r^- t ^-Itt-"^ »3 W j^D 
NAS:-7°7^^ Kp SUT-PHA 1 <D S a c I I , Xb a I hfCjfA-t" 
15 '5^<i:(Ci t)^'^^^^ Kp SUT-PHA 2 (^5) i^-fll^Lfc, t-?t£^-ib. 

j; 5 Lx—um'Dm.^x.myy^^ kp sut-pha i ^ p sut--- 

PHA 2 iSr^l^Lfco &.±<D:^me J:!) . ^ ^ T ■ V yt^ ]} T ^ Jtj 

V^T_b|B— iSS:^ (1) T-7iF$tu5 3 - t Kn dr'^T/Wj&^MSr^S-a-LXi^iS 

^^l^ltti'tir^^T- . p4<y7^^;i;CXAUl** (T. I i da. et a 
1 Yeast. 14. 1 3 87-1397 (1998)) Ufco 
{-«^Lfe3?°7^5: K^^Ai-Sfc4?){::. Fast Track™-Yeas 
t Transformation Kitsx^^Geno Technol 
ogy) Sr^^bfc. T^P b L^d^oT^f^L, MlRT'l^— h (0. 6 

7w/v%Yeast Nitrogen base without am 
ino acid, 2 w/ v yo^/^^ — :^, 2 4 m g / L Tx^V^^^S. 2 



25 



1 
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v/'v%^^3:^M^^^^ (0. lN^@^^C8w/v%MgSO -TH O 
0. 6w/v%ZnSO^ - 7H3O. 0. 9w/v%Fe SO^ • 7 H O. 
0. 0 5w/v%CuSO^ • 5HaO. 0. lw/v%MnSO^ -6-7 
5 H^O. lw/v%NaCl) ) fC/«^-i>.?ft 2 w/ v o/„ :^^;fn tfc t> ©'^^ 



25 



10 mmmi 2 0 r pm, j&«fl#fe1(i, Y P D*tife-e 2 4 B#F«^, ^^^/V-J^^T? 

5 : 85)^500;/ 1 n p ji>/UA t LT^^ 1 0 O'CXl 4 

ttGLf-^aivj^itgUNEUTRA BOND-1 7 A:^ 2 5 * 7 A 
rt^O. 2 5mni. ^^i? 0 . 4 m) trM^^ft. tS.m^m±. ^^^^ 1 0 

CDNMR^^ (JEOL. JNM-EX4 0 0). I R^^lf (^^Mf^fiJf. D 



* 
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^£0^^, r/^^^ Kp UTA-ORF 2 3 Sr^A L/cm^x.:^^-^ v'^fi, 

e/?fiT-lt#Lfci:^{C#bnfc-^^-i>->':T^^i^(DNMR5>;^ (JEOL, J NM 
- E X 4 0 0 ) . <D^;^^^ 2 . 13 1 5 IC^-To 




10 



(3HB-CO-3HH) 2)S^^x*t S C i iS:j3;6:.o^c„ 



15 
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TM, n^^\yfi'—=ri^=^Tm, 7^^;^^r;^*;^M, ^N'i'y;i-t°^Tm. -t'i^!yh 

rm. -^-f y-if-f -^ji, •:^Ky=Tjg, ■:J-;i7-ri7aiTS. ^^-^hTs^ym. ^ 

10 ^Tm, f^TM. p K;^7K yx-f li'AM. PKh/i^^m, i^s'Ap-x'^-fej^JII, 

rm, '^•^—jp.Tf^jm. v^^t'^^ ^;^*fy ;:^->'Jr, '>>'ihi/;{7P^-('-fej^ji. 

15 h:^jKy T^lf i^vtr;^-;? 7 y ^M. v'^JKx'f ;^-^-r-fe:^jK, v'>'yi< 

» 

x^:^-^^ =17"^-;^^, h y =i^/i<y hy3;?.jKpv 

* 
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<110> Mmt^Hm^^^^ KANAKA CORPORAnON 

<i20> ^M^^i^R-a^ttitrM^^t:^^}} ^:^y'j^(Dmi^]&:^Wi 

<130> t-618 

<160> 21 

<210> 1 
<211> 1785 
<212> DNA 

<213> Aeromonas caviae 

<220> 
<221> CDS 
<222> 1..1785 

<:400> 1 

atg age caa cca tct tat ggc ccg ctg ttc gag gcc ctg gcc cac tac 48 

aat gac aag ctg ctg gcc atg gcc aag gcc cag aca gag cgc acc gcc 96 

cag gcg ctg ctg cag acc aat ctg gac gat ctg ggc cag gtg ctg gag 144 

cag ggc age cag caa ccc tgg cag ctg ate cag gcc cag atg aac tgg 192 

tgg cag gat cag etc aag ctg atg cag cac acc ctg etc aaa age gea 240 
ggc cag ccg age gag ccg gtg ate acc ccg gag cgc age gat cgc cgc 288 

ttc aag gcc gag gee tgg age gaa caa ccc ate tat gac tac etc aag 336 

cag tec tac ctg etc acc gcc agg cac ctg ctg gcc teg gtg gat gee 384 

ctg gag ggc gtc ccc cag aag age egg gag egg ctg cgt ttc ttc acc 432 

cgc cag tac gtc aac gee atg gcc ccc age aac ttc ctg gcc acc aac 480 

ccc gag ctg etc aag ctg acc ctg gag tec gac ggc cag aac ctg gtg 528 
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<210> 2 
<211> 405 
<212> DNA 

<213> Aeromonas caviae 



<220> 
<221> CDS 
<222> 1..402 



<400> 2 

atg age gca oaa tec ctg gaa gta ggc cag aag gcc cgt etc age aag 48 

egg ttc ggg gcg gcg gag gta gcc gcc ttc gcc gcg etc teg gag gac 96 

ttc aac ccc ctg cac ctg gac ecg gcc ttc gcc gcc acc acg gcg ttc 144 

gag egg ccc ata gtc cac ggc atg ctg etc gcc age etc ttc tec ggg 192 

ctg ctg ggc cag .cag ttg ccg ggc aag ggg age ate tat ctg ggt caa 240 

age etc age ttc aag ctg ccg gtc ttt gtc ggg gac gag gtg acg gcc 288 

gag gtg gag gtg acc gcc ctt cgc gag gac aag ccc ate gee ace ctg 336 

acc acc cgc ate ttc acc caa ggc ggc gcc etc gcc gtg acg ggg gaa. 384 
gcc gtg gtc aag ctg cct taa 

<210>3 

<211>I785 

<212>DNA 

<2I3>Artificial Sequence 



<220> 
<221>CDS 
<222>1. . 1785 
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ggt gaa tta aaa att aga aac act aga att gat tta ggt aaa gtt aaa 1392 
act cca gtt ttg ttg gtt tct gcc gtt gat gat cac att get tta tgg 1440 
caa ggt acc tgg caa ggt atg aaa ttg ttc ggt ggt gaa caa aga ttt 1488 
tta ttg gcc gaa tec ggt cat att get ggt att att aat cca eca get 1536 
get aac aaa tae ggt ttc tgg cac aat ggt get gaa get gaa tct cca 1584 
gaa tct tgg ttg get ggt gcc acc cat caa ggt ggt tec tgg tgg cca 1632 
gaa atg atg ggt ttt att caa aac aga gat gaa ggt tct gaa cca gte 1680 
eca gcc aga gte cca gaa gaa ggt ttg get cca get eca ggt cac tat 1728 
gte aaa gtt aga tta aac cca gtt ttc get tgt cea aee gaa gaa gat 1776 
get get taa 1785 

* 

<210>4 

<211>405 

<212>DNA 

<213> Artificial Sequence 

<220> 
<221>CDS 

I 

<222>L.405 
<400> 4 

atg tct get caa tec ttg gaa gtt ggt caa aaa get aga tta tct aaa 48 
aga ttc ggt gcc gee gaa gtt get get ttt get gcc tta tct gaa gat 96 
ttc aac cca ttg cac ttg gat cca get ttt get get act acc gcc ttc 144 
gaa aga eca ate gte cat ggt atg ttg tta get tct tta ttt tee ggt 192 
ttg ttg ggt caa caa ttg eca ggt aaa ggt tct att tat ttg ggt caa 240 
tct tta tct ttc aaa ttg cea gte ttt gte -ggt .gat gaa gtt acc get 288 
gaa gtt gaa gtt act get ttg aga gaa gat aaa cca att get act ttg 336 
act act aga att ttc act caa ggt ggt get tta get gtt acc ggt gaa 384 
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I 

<210>6 

<211>1017 

<212>DNA 

<213>Candida maltosa 
<220> 

<223>pronioter ALKlp 
<400>6 

atgcatgaac aggatttaat cccaagaaaa aagtctattt tctattttca caaggaaact 60 
ggaaaaacct ttttgtgttt tgaagtagct ccgtaataac ctgtaaaaaa ataaattttg 120 
aagatttgac ttgctgatga aaatgctatc agtgtagctc tagacttgat actagactat 180 
gatggcaaca catggtggtc aacgtgcaag acatcaccca atgagaagac tgctaaccag 240 
aaaaaaaagg ggacaaaaga aaaactcgag agaaaaagtc aaattggtgt aaaattggct 300 

ft 

atttttggta ctttcctaat ggggaaatta attgtttaaa attccagttt ttccagagtt 360 
aagatttcga ccaattattt ttaatccata tgatcttcat cattatcaac ttgtgaaaaa 420 
taataatcga ggtacgttta atacgagata ttagtctacg gctatgaatg ttggatatac 480 
ttcattgacg atcagaagct tgattggtta ttcaggtgca tgtgtggata taaacccaac 540 • 
aaattatcta gcaactgtgc cttccccaca ttggtcaaag aaaccctaaa gcaaattaaa 600 
atctggataa ataaatcatt catttcacat tttccggtta gtataaggtt ttttaaattt 660 
ttttttacag tttagccctt tcaattacca aatacggtaa caatgtgctt tgtaacatgc 720 
aggggatttt ctccgttgct gttttctcca catgctttta atgtgtaata aattaaaaaa 780 
attacaaaga aaaaccggca . tataagcatc ggagtttaca ttgttaacta actgcaaaat 840 
- ggcgatgttt caaatcaaca aaatttaaaa aaaccccaaa aaaaaagtat catataaatt 900 * 
aaactcaaaa tccttttgat tgcataaaat ttttaaatct cttctttttt ttctttttta 960 
clttcttatc tattctattc tttttttata tatctaattc atttataaca tctggtc 1017 

<2iO>7 



V 
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<220> 

<223> primer 
<400> 9 

ggacacatat gcgtccagta ttgtaaaata cgagc 

<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 10 

tccccgcggc tgcagcggcg agaccggttc tgg 

<210> 11 
<2h> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 11 

ggacacatat gagccaacca tcttatggcc c 
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35 



33 



I 



<210> 12 
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<400> 14 

ggggtacctt aaggcagctt gaccacggc 



<210>15 
<211>46 
<212>DNA 

I 

<213>Artificial Sequence 
<220> 

<223>priraer 
<400>15 

tttttcagct ggagctcgtc gacatgcatg aacaggattt aatccc 

<210>16 
<211>39 
<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>primer 
<400>16 

ccggaattcc atatgcagat gttataaatg aattagata 

<210>17 
<211>32 
<212>DNA 

<213>Artificial Sequence 
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ctgtctgact cgtcattgcc gcctttggag tacgactcca actatgagtg tgcttggatc 120 

actttgacga tacattcttc gttggaggct gtgggtctga cagctgcgtt ttcggcgcgg 180 

ttggccgaca acaatatcag ctgcaacgtc attgctggct ttcatcatga tcacattttt 240 

gtcggcaaag gcgacgccca gagagccatt gacgttcttt ctaatttgga ccgatagccg 300 

tatagtccag tctatctata agttcaacta actcgtaact attaccataa catatacttc 360 

actgccccag ataaggttcc gataaaaagt tctgcagact aaatttattt cagtctcctc 420 

ttcaccacca aaatgccctc ctacgaagct cgagctaacg tccacaagtc cgcctttgcc 480 

gctcgagtgc tcaagctcgt ggcagccaag aaaaccaacc tgtgtgcttc tctggatgtt 540 

accaccacca aggagctcat tgagcttgcc gataaggtcg gaccttatgt gtgcatgatc 600 

aagacccata tcgacatcat tgacgacttc acctacgccg gcactgtgct ccccctcaag 660 

gaacttgctc ttaagcacgg tttcttcctg ttcgaggaca gaaagttcgc agatattggc 720 

aacactgtca agcaccagta caagaacggt gtctaccgaa tcgccgagtg gtccgatatc 780 
accaacgccc acggtgtacc cggaaccgga atcattgctg gcctgcgagc tggtgccgag 840 

gaaactgtct ctgaacagaa gaaggaggac gtctctgact acgagaactc ccagtacaag 900 

gagttcagg tcccctctcc caacgagaag ctggccagag gtctgctcat gctggccgag 960 

ctgtcttgca agggctctct ggccactggc gagtactcca agcagaccat tgagcttgcc 1020 

cgatccgacc ccgagtttgt ggttggcttc attgcccaga accgacctaa gggcgactct 1080 

gaggactggc ttattctgac ccccggggtg ggtcttgacg acaagggaga cgctctcgga 1140 

cagcagtacc gaactgttga ggatgtcatg tctaccggaa cggatatcat aattgtcggc 1200 

cgaggtctgt acggccagaa ccgagatcct attgaggagg ccaagcgata ccagaaggct 1260 

ggctgggagg cttaccagaa gattaactgt tagaggttag actatggata tgtcatttaa 1320 

ctgtgtatat agagagcgtg caagtatgga gcgcrtgttc agcttgtatg atggtcagac- 1380 

gacctgtctg atcgagtatg tatgatactg cacaacctgt gtatccgcat gatctgtcca 1440 

atggggcatg ttgttgtgtt tctcgatacg gagatgctgg gtacaagtag ctaatacgat 1500 

tgaactactt atacttatat gaggcttgaa gaaagctgac ttgtgtatga cttattctca 15.60 

actacatccc cagtcacaat accaccactg cactaccact acaccaaaac catgatcaaa 1620 

ccacccatgg acttcctgga ggcagaagaa cttgttatgg aaaagctcaa gagagagaag 1680 

ccaagatact atcaagacat gtgtcgcaac ttcaaggagg accaagctct gtacaccgag 1740 
aaacaggcta gctcgtcgtg ttcaggaact gttcgatggt tcggagagag tcgccgccca 1800 
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aacgcgcggg gagaggcggt ttgcgtattg ggcgctcttc ctaggcaatt aacagatagt 3600 
ttgccggtga taattctctt aacctcccac actcctttga cataacgatt tatgtaacga 3660 
aactgaaatt tgaccagata ttgttgtaaa tagaaaatct ggcttgtagg tggcaaaatc 3720 
ccgtctttgt tcatcaattc cctctgtgac tactcgtcat ccctttatgt tcgactgtcg 3780 
tatttcttat tttccataca tatgcaagtg agatgcccgt gtcctcctcg ctcactgact 3840 
cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag gcggtaatac 3900 
ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 3960 
aggccaggaa ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc cgcccccctg 4020 
acgagcatca.caaaaatcga cgctcaagtc agaggtggcg aaaccegaca ggactataaa 4080 
gataccaggc gtttccccct ggaagctccc tcgtgcgctc tcctgttccg accctgccgc 4140 
ttaccggata cctgtccgcc tttctccctt cgggaagcgt ggcgctttct caatgctcac 4200 
gctgtaggta tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac 4260 
cccccgttca gcccgaccgc tgcgccttat ccggtaacta tcgtcttgag tccaacccgg 4320 
taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagc agagcgaggt 4380 
atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga 4440 
cagtatttgg tatctgcgct ctgctgaagc cagttacctt cggaaaaaga gttggtagct 4500 
cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttgc aagcagcaga 4560 
ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg 4620 
ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct 4680 
tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt 4740 
aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtc 4800 
tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg atacgggagg 4860 
gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca ccggctccag 4920 
atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt cctgcaactt 4980 
tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt agttcgccag 5040 
ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca cgctcgtcgt 5100 
ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca tgatccccca 5160 
tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga agtaagttgg 5220 
ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact gtcatgccat 5280 
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<223>Adel 
<400>21 

gatccccttc ttcaaacctt taaatgacat tgtttcgttt ctctatgttt ggtatcggtt 60 
cttcttcttc ttcaaaaaaa aggggggcac tattcaaaaa aaaatattat aacagtatga 120 . 
tttttttccc tctcccgtcg attgaggttt tttttttctc tttcgtcttg gtcttttgct 180 
tttcactcca aaaatggaaa cacgcgcggc tcaactcgaa atccgtgatc aaaaaaataa 240 
aggctgtgag tttcgagcca ataattatga attagtggta ttttttttaa agataaataa 300 
tcaagaatcg cattagggag acgaatatgc gttattcaaa taaaaagaca attcttttag 360 
ggtagcattt cccttcaagt tcatcccaca tgtacattaa tgtcaatgat gtcgcagaag 420 
ttaaattagc agaagaaaaa aaaaatgtga attactccga gtcaactctt ctttctcttc 480 
ttctttttct tctttatcac cataatcacc accaccacca ccaccaccag ctcccagatg 540 
acttcaacta acttagaagg aactttccca ttgattgcca aaggtaaagt cagagatatt 600 
taccaagttg acgacaacac tcttttattc gttgctactg atagaatttc cgcatacgat 660 
gtgattatgt ctaatggtat cccaaataaa ggtaaaatct taaccaaatt gtctgaattc 720 
tggtttgatt tcttgccaat tgaaaaccat ttaatcaaag gagacatttt ccaaaaatat 780 
cctcaactag aaccatatag aaaccaattg gaaggcagat ccttacttgt tagaaaattg 840 
aaattgatcc ctcttgaagt tattgttaga. ggttacatca ccggttccgg ctggaaagaa 900 
taccaaaaat claaaaccgt ccacggtatt cctattggtg atglggttga atcacaacaa 960 

■ 

atcactccta tcttcacccc atccactaaa, gcagaacaag gtgaacatga tgaaaatatc 1020 
accaaagaac aagctgacaa gattgttgga aaagaattat gtgatagaat tgaaaaaatt 1080 
gctattgatt tgtacaccaa agccagagat tacgctgcca ctaaaggaat tattatcgct 1140 
gatactaaat ttgaatttgg tttagatggt gacaacatcg ttcttgttga cgaagtttta 1200 
actccagatt cttccagatt ctggaatgct gctaaatacg aagttggtaa atctcaagac 1260 
tcttacgata aacaattttt gagagattgg ttaacttcta atggtgttgc tggtaaagat 1320 
ggtgttgcta tgcctgaaga cattgtcact gaaaccaaga gcaaatacgt tgaagcttac 1380 
gaaaatttaa ctggtgacaa atggcaagaa taaattaagg atatctatta ttaaagcttt 1440 

* 

ctatttatcc caaactttcg tagtattttc tgacatgttc agatgttttt actttatctt 1500 
tcctgaaatt tttgatttct aaccgactct tgcatgtagc tcttgataat gcaacatatg 1560 
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